Brief Communication
IntRoductIon
Screening the blood donors for the transfusion transmitted infections is utmost importance. The tests for Hepatitis B infection are a part of the screening tests employed along with other tests like HIV, hepatitis C virus (HCV), test for syphilis and malaria. Detection of hepatitis B infection is commonly done by performing ELISA to detect the surface antigen of serum Hepatitis B surface antigen (HBsAg) which is the first marker of hepatitis infection. However, there is a possibility of missing certain cases when a single test is employed for the detection of hepatitis B, this may be due to the infection being in incubation period or the presence of altered viruses such as mutants which do not express the surface antigen. [1] Occult hepatitis B infection (OBI) is a condition where persistence of hepatitis B virus (HBV) genomes in the hepatocytes of individuals testing negative for the HBsAg; [1] hence, these persons will show a negative result in a routine screening test for hepatitis B which is based on HBsAg. Recent literature has suggested the use of additional tests such as total anti-HBc screening and Hepatitis B DNA polymerase chain reaction (PCR) for screening the blood donors. [2] By this way, we can reduce the risk of blood recipient to get infected with occult hepatitis B. There has been drastic variation in the prevalence of occult hepatitis b infection in several studies; even studies from India have reported wide variation ranging from 0% to 50%. [3] [4] [5] [6] [7] Hence, we, in this study, would like to assess the prevalence of occult hepatitis B among the blood donors using standard screening tests.
mAteRIAls And methods
This study was conducted in the Department of Transfusion Medicine and Microbiology from June 2015 to September 2016 in a tertiary care hospital. Proposal had gone through Institute Ethics Committee review and we requested for waiver for informed consent since samples were collected from the blood bank and not from the patient directly. Blood donor's samples which were tested negative for HBs Ag ELISA were included in the study. The donor's demographics excluding name and identity were recorded. The serum samples collected from blood bank are aliquoted in to properly labelled 2 ml Eppendorf tubes and stored at −20°C until it was processed. Total anti-HBc ELISA was done using commercially available kit (Autobio Diagnostics Co., Ltd. Zhengzhou, China) according to manufacturer's instructions. Following this, HBV Real-time DNA PCR targeting pre-core gene was performed using the Occult hepatitis B infection (OBI) is a cause of concern while screening the blood donors to prevent transfusion-related transmission of infection. This study was conducted to assess the prevalence of OBI using total anti-HBc by ELISA and DNA detection by real time polymerase chain reaction (PCR). The samples included were negative for HBs Ag by ELISA. Out of 1102 samples tested, 156 were positive for total anti-hepatitis B core antigen and 52/156 by real-time PCR. Overall, the prevalence was found to be 4.71% (52/1102). The results indicate that nucleic acid-based testing should be an essential part of screening procedure to prevent missing of OBI.
Keywords: Blood donors, hepatitis B virus real-time polymerase chain reaction, occult hepatitis B infection, screening, total anti-hepatitis B core antigen kit from HELINI Biomolecules, Chennai, Tamil Nadu, India. It was performed on the Light cycler (Cobas Z 480, Roche) which is a TaqMan-based dual probe fluorescence assay using a final reaction mixture volume of 25 µl. The primers used were Forward = AGGAGGCTGTAGGCATAAATGC, R e v e r s e = G C T C C A A AT T C T T TATA C G G G G G , Probe = ACTGTTCAAGCCTCCAAGCTGTGC. The amplification condition was Taq enzyme activation at 95°C -15 min, 45 cycles of denaturation of 95°C -20 s, annealing 56°C -20 s, and extension 72°C -20 s. The target samples were detected using FAM channel and internal control through the HEX channel.
Results
In our study, we had included totally 1102 blood donor samples which were seronegative for HBsAg, HCV, HIV, Venereal Disease Research Laboratory test. These donors presented to the Department of Transfusion medicine, as either voluntary or replacement donors during the study period from June 2015 to September 2016. The highest number of donors were in the age group of 20-50 years, n = 938 (85.11%). Below 20 years, it was n = 148 (13.43%) and above 50 years, n = 16 (1.45%). The highest number of donors was males 1066 (96.7%) when compared to female donors which was 36 (3.26%). In our study, the number of voluntary donors was 520 (47.1%) and as replacement donors were 582 (52.81%) which shows 5.1% increase in replacement donors than voluntary donors. The results of ELISA and PCR is given in Table 1 .
dIscussIon
The prevalence of occult hepatitis is differing in various geographical region. This wide variation in prevalence of OBI may have a serious impact on screening practices in blood Bank. Many blood banks use a combination of HBsAg and total anti-HBc as screening tools for hepatitis B infection. However, some studies had suggested that the incidence of true OBIs in anti-HBc seropositive is very low thus leading to high discard rate of blood. [8, 9] In our study population, majority of donors were adults in the age group of 20-50 years due to increased risk of OBI in sexually active age and unsafe tattooing. In our study, the prevalence of OBI by total anti-HBc ELISA was 14.16%. This was similar to a study in India by Biswas et al., [10] and Ismail et al., [1] which was 12.2% and 16.7%, respectively whereas the study by Dhawan et al., [8] and Panigrahi et al., [11] showed 8.4% and 30%, respectively. These discrepancy in prevalence may be due to difference in sensitivity of screening tests for blood transfusion or due to the variability in the prevalence of hepatitis B in various parts of India. It was also found that 52 samples were tested positive in 156 of total anti-HBc positives showing an overall prevalence of 4.71% (52/1102) by real-time PCR. Globally, the prevalence of HBV DNA in anti-HBc positive blood donors were ranging from 2.95%, [10] 3.7% [12] and 7.5% [13] which were similar to our study and in contrast some studies showed high prevalence of 20.87%, [14] 21%. [15] This disparity in prevalence may be due to the variability in sensitivity and specificity of the test methods such as HBsAg ELISA and Total Anti-hepatitis B core antigen (HBcAg) ELISA used to detect the OBI or may be due to the difference in selection of subjects. The real-time PCR used in our study had a dynamic detection range of 10-10000 IU/µl. All the samples which tested positive by real time pcr were in the range of detected but not quantifiable. This indicates that all the samples had DNA levels in the range on ≤10 IU/µl.
The results of this study shown that approximately 4% of the HBsAg ELISA-negative samples had extremely low levels of HBV DNA and may plausibly lead to the transmission of HBV. We genotyped few representative samples in which we found five samples to be positive for genotype D, three for C, two for B and one for H.
However, the seropositivity for total anti HBc antibodies was approximately 14%, if we use a dual serologic testing of blood for screening, this would lead to discard rate of around 14% of blood. However, the HBV NAT results of our study have suggested that approximately 70% (104/156) of the anti HBc seropositive samples are negative for HBV DNA which precludes us to use anti-HBc ELISA routinely as false positive discard rates will be high.
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